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CLAIMS 

1 (Cmiently Amended): A nonlbear resistor circuit xising a floating gate MOSFETs, 
wherein a A-shaped nonlinear resistor circuit using a multi-input floating gate MOSFET and 
a V-shaped nonlinear resistor circuit using a multi-input floating gate MOSFET are 
connected in parallel therevdth and cuiicnt of said A-shaped nonlinear resistor circuit and 
current of said V-shaped nonlinear resistor circuit are added, thus to combine various N- 
shaped voltage-cuxrent characteiistic s, said N-Sb *p^ vnltflpe-cmrent characteristic is 
continuouslv changed, and the vofeage-current characteristics ap proximate to mecewi$e linear 
characteristics of third to seventh orders are realized. 

2 (Canceled). 

3 (Canceled). 

4 (Currently Amended): The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim [[1]] i wherein negative resistor portions in the voltage- 
current characteristic of said A-shaped nonlinear resistor circuit and the voltages-current 
characteristic of said V-shaped nonlinear resistor circuit are linear as much as possible, and 
both the voltage-current characteristic of said A-shaped nonlinear resistor circuit and the 
voltage-current characteristic of said V-shaped nonlinear resistor circuit are moved in parallel 
in die left and right directions by a voltage between an input terxuinal of said A-shaped 
nonlinear resistor circuit and a drain terminal of an N-channel MOSFET and a vohage 
between an input terminal of said V-sbaped nonlinear resistor circuit and a drain ter minal of a 
P-channel MOSFET> thus to combine the characteristic of the third order* 
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5 (Cvmently Amended): The nonlinear resistor circuit using ti» floatii^ gate 
MOSFETs accoiding to Claim [[1]] 3, wberein negative resistor portiOBfi inthe voltage- 
cunent characteristic of said A-shaped nonlinear resistor circuit and the voltagC'Current 
chaiacteristio of said V-sh25>ed nonlinear resistor circuit are linear as much as possible, and 
both the voltage-cunent characteiistic of said A-«haped nonlinear resistor circuit and the 
voltage-cuncnt chaiacteristic of said V-shaped nonlinear resistor circuit are moved in parallel 
in the left and ri^t directions by a volu^ between the ground and a drain terminal of a 
floating gate P-chan»el MOSFET of said A-shaped nonlinear resistor circuit and a voltage 
between the ground and a drain tenninal of a floating gate N-channel MOSFET of said V- 
shaped nonlinear resistor circuit, thus to combine the characteristic of the third order. 

6 (Currently Amended): The nonlinear resistor circuit using the floating gate 

' MOSFETs according to Claim [[1]] 1, wherein an inclination of a negative portion of tiie 

voltage-cunent characteristic of said A-shaped nonlinear resistor circuit ox ihs voltage- 
current characterisfic of said V-shaped nonlinear resisted circuit is adjusted to change the 
inclination of the characteristic, and the voltage-current characteristic of said A-shaped 
nonlinear resistor circuit or the vohage-currmt characteristic of said V-shaped nonlinear 
resistor circuit is moved in parallel in the left and right directions by a voltage between an 
input texmlnal of said A-shaped nonlinear resistor circuit and a drain terminal of an N- 
channel MOSFET and a voluge between an iriput terminal of said V-shaped nonlinear 
resistor dicuit and a drain terminal of a P-diannel MOSFET, thus to combine ihe fourth 
order characteristic. 

7 (Cxirrently Amended): The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim [[1]] 3, wherein an inclination of a negative portion of the 
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voltage-current characteristic of said A-shaped nonlinear resistor circuit or tixe voltage- 
current characteristic of said V-shaped nonlinear resistor circuit is adjusted to chaxige the 
inclinadon of tibie characteristic, and the voltage-current characteristic of said A-shaped 
nonlinear resistor circuit or Ac voltage-current characteristic of said V-shaped nonlinear 
resistor circuit is moved in paraUel in the left and right directions by a voltage between the 
ground and a drain terminal of a floating gate P-channel MOSFET of said A-shaped 
nonlinear resistor circuit and a voltage between the ground and a drain terminal of a floating 
gate N-channel MOSFET of said V-shaped nonlinear resistor circuit, thus to combine the 
fourth order chaFEtcteiistic. 

8 (Currently Amended): The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim [[!]] 3, wherein inclinations of negative portions of both Ibe 
voltage-current characteristic of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shn>ed nonlinear resistor circuit are adjusted to change the 
inclinations of the characteristics, and boA the volt^c-current charactrastic of said A-sh^)ed 
nonlmear resistor ciicuit and the voltage-current characteristic of said V-shaped nonlinear 
resistor circuit are moved in parallel in the left and ri^t directions by a voltage between an 
input tenninal of said A-shaped nonlinear resistor circuit and a drain t^minal of an N- 
channel MOSFET and a voltage between an input terminal of said V-shaped nonlinear 
resistor circuit and a drain terminal of a P-channel MOSFET, thus to combine the fifih order 
characteristic. 

9 (Currently Amended): The nonlinear resistor circuit using the floating gate 
MOSFETs accorvUng to Claim [[1]) 2, wherein inclinations of negative portions of both the 
voltage-current characteristic of said A-shoped nonlinear resistor circuit and die voltage- 
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cunent characteristic of said V-shaped nonlinear resistor circuit are adjusted to change the 
inclinations of the characteristics, and both the voltage-cunent characteristic of said A-shaped 
nonlinear resistor circuit and the voltage^uirent characteristic of said V-shaped nonlinear 
resistor circuit are moved in parallel in the left and right directions by a voltege between the 
grouDd and a drain terminal of a floating gate P-channel MOSFET of said A-shaped 
nonlinear resistor circuit and a voltage between the ground and a drain terminal of a floating 
gate N-channel MOSFET of said V-shaped nonlinear resistor circuit, thus to combine the 
fifiOi order characteristic. 

10 (Currently Amended): The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim [[1]] 3, wherein an inclination of a negative portion of the 
voltage-ourxent characteristic of said A-shaped nonlinear resistor circuit or the voltage- 
current characteristic of said V-shaped nonlinear resistor circuit is a4justed to change the 
inclination of the characteristic, and both the vohage-cuirent characteristic of said A-shaped 
noBlinear resistor circuit and the voltage-current characteristic of said V-shaped nonlinear 
resistor circuit ace moved in parallel in the lateral axis direction by a voltage between an input 
terminal of said A-shaped nonlinear resistor circuit and a drain terminal of an N-channel 
MOSFET and a voltege between an inpvt terminal of said V-shaped nonlinear resistor circuit 
and a drain terminal of a P-charmel MOSFET, thus to combine the sixth order charactCTistic. 

1 1 (Currently Amended): The nonlinear resistor chrcuit vsiag the floating gate 
MOSFETs according to Claim Hi]] i wherein an inclination of a negative portion of flie 
voltage-current characteristic of said A-shaped nonlinear resistor circuit or thd voltage- 
current characteristic of said V-shaped nonlinear resistor circuit is adjusted to change the 
inclination of the characteristic, and both the voltage-current characteristic of said A-shaped 
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nonlinear resistor circuit the voltage-cuneirt characteristic of said V-shaped nonlinear 
resistor circuit are moved in parallel in the lateral axis direction by a voltage between tiie 
ground and a drain terminal of a floating gate P-channel MOSFET of said A-shaped 
nonlinear resistor circuit and a voltage between the ground and a drain terminal of a floating 
gate N'Channel MOSFET of said V-shqjed nonlinear resistor circuit, thus to combine the 
sixth order characteristic. 

12 (Currently Amended); The iionlinear resistor circuit using tiie floating gate 
MOSFETs according to Claim [[l]] 3, wiierein inclinations of negative portions of both the 
voltage-current characteristic of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor circuit are adjusted to change the 
inclinations of the characteristics, and bofli the voltage-current characteristic of said A-shaped 
nonlinear resistor circuit and the voltage-curr«it characteristic of said V-shaped nonlinear 

• resistor circuit are moved in parallel in the lateral axis direction by a voltage between an input 

terminal of said A-shaped nonlinear resistor circuit and a drain terminal of an N^^hannel 

j MOSFET and a voltage between an input terminal of said V-shaped nonlinear resistor circuit 

and a drain terminal of a P-channel MOSFET, thus to combine the seventh order 

' characteristic. 

13 (Cuirentiy Amended): The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim [[1]] 3, wherein inclinations of negative portions of both the 
voltage-current characteristic of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor circuit are adjusted to change the 
inclinations of the characteristics, and both the voltage-current characteristic of said A-shaped 
nonlinear resistor circuit and the voltage-current characteristic of said V-shaped nonlinear 
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lesistor circuit are moved in paiaUd in Ibe lateral axis (Jirecfion by a voltage between the 
ground and a drain teiminal of a floating gate P-channel MOSFET of said A-sbaped 
nonlinear resistor circuit and a voltage between the ground and a drain tenninal of a floating 
gate N-channel MOSFET of said V-shaped nonlinear resistor circuit, thus to combine the 
seventh order characteristic. 
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CLAIMS 



1 K ncnlln.ar .esi«o. circuit u=l.« . fl««i-fl 

w.«ein a A-s^pea no„X.n.ar .e.i3«r ci««« usin, 
. ^Iti-input f loatin, ,a« «OSFEI «>d a v-.hap.d ncnX.n«r 
..ai,«r circuit U3in, a «ulti-i«P>.t floating ,a« MOSFET 
era connected in parallel therewith and current of aaid A- 
shaped nonlinear reai.tor circuit and current of said v- 
Shaped nonlinear realtor circuit are added, thu, to c«^^ne 
various N-ahaped voltage-current characteristics . 

J The nonlinear resistor circuit using the floating gate 
„OSF=Is according to Cl.l» 1, wherein said H-.haped voltage- 
current characteristic i. continuously changed. 

3. Ihe nonlinear resistor circuit using the floating gate 

.„ ri.lm 2 wherein the voltage-current 
MOSFETs according to Claim i, 

characteristics approximate to piecevi.e linear 
Characteristics of third to seventh orders are realized. 

4 The nonlinear resistor circuit using the floating gate 
«,SFETs according to clal« 3, wherein negative register 
portions in the voltage-current characteristic of said A- 
shaped nonlinear resistor circuit and in the voltage-current 
Characteristic of said V-shap«l nonlinear resistor circuit 
are linear as Much as posslhle. «>d both the voltage-current 
Characteristic of said A-shaped nonlinear resistor circuit 
and the volt.g.-curr«>t ohar^terlstic of said V-shaped 
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nonlinear resistor circuit are moved in parallel in the left 
and right directions by a voltage between an input terminal 
of said A-shaped nonlinear resistor circuit and a drain 
terminal of an N-channel MOSFET and a voltage between an 
input terminal of said V-shaped nonlinear resistor circuit 
and a drain terminal of a P-channel MOSFET. thus to combine 
the characteristic of the third order. 

5. The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim 3, wherein negative resistor 
portions in the voltage- current characteristic of said A- 
shaped nonlinear resistor circuit and in the voltage-current 
characteristic of said V-shaped nonlinear resistor circuit 
are linear as much as possible, and both the voltage-current 
characteristic of said A-shaped nonlinear resistor circuit 
and the voltage-current characteristic of said V-shaped 
nonlinear resistor circuit are moved in parallel in the left 
and right directions by a voltage between the ground and a 
drain terminal of a floating gate P-channel MOSFET of said 
A-shaped nonlinear resistor circuit and a voltage between 
the ground and a drain terminal of a floating gate N-channel 
MOSFET of said V-shaped nonlinear resistor circuit, thus to 
combine the characteristic of the third order. 

6. The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim 3, wherein an inclination of a 
negative portion of the voltage-current characteristic of 
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said A- shaped nonlinear resistor circuit or the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit is adjusted to change the inclination of the 
characteristic, and the voltage-current characteristic of 
said A-shaped nonlinear resistor circuit or the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit is moved in parallel in the left and right 
directions by a voltage between an input terminal of said A- 
shaped nonlinear resistor circuit and a drain terminal of an 
N-channel MOSFET and a voltage between an input terminal of 
said V-shaped nonlinear resistor circuit and a drain 
terminal of a p-channel MOSFET, thus to combine the fourth 
order characteristic. 

7. The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim 3, wherein an inclination of a 
negative portion of the voltage-current characteristic of 
said A-shaped nonlinear resistor circuit or the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit is adjusted to change the inclination of the 
characteristic, and the voltage-current characteristic of 
said A-shaped nonlinear resistor circuit or the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit is moved in parallel in the left and right 
directions by a voltage between the ground and a drain 
terminal of a floating gate P-channel MOSFET of said A- 
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shaped nonlinear resistor circuit and a voltage between the 
ground and a drain terminal of a floating gate N-channel 
MOSFET Of said V-shaped nonlinear resistor circuit, thus to 
coinbine the fourth order characteristic. 

8, The nonlinear resistor circuit using the floating gate 
MOSFETs according to Claim 3, wherein inclinations of 
negative portions of both the voltage-current characteristic 
of said A-sbaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are adjusted to change the inclinations of the 
characteristics, and both the voltage-current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are moved in parallel in the left and right 
directions by a voltage between an input terminal of said A- 
shaped nonlinear resistor circuit and a drain terminal of an 
N-channel MOSFET and a voltage between an input terminal of 
said V-shapad nonlinear resistor circuit and a drain 
terminal of a P-channel MOSFET, thus to combine the fifth 
order characteristic. 

9. The nonlinear resistor circuit using th« floating gate 
MOSFETs according to Claim 3, wherein inclinations of 
negative portions of both the voltage-current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said v-shaped nonlinear resistor 



PAGE 14/18 ' RCVD AT 11/14/2005 4:08:37 PM [Eastern Standard rone] ' SVR:USPTO-EFXRF-6/27' DNIS:2731744 « CSID: ' DURATION (iniiKS):0340 



NOV. 14. 2005 4:04PM OBLON SPIVAK 



NO. 565 P. 



- 44 - 



circuit are adjusted to change the inclinations of the 
Characteristics, and both the voltage-current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are moved in parallel in the left and right 
directions by a voltage between the ground and a drain 
terminal of a floating gate p-channol MOSFET of said A- 
shaped nonlinear resistor circuit and a voltage between the 
ground and a drain terminal of a floating gate N-channel 
MOSFET of said V-shaped nonlinear resistor circuit, thus to 
combine the fifth order characteristic. 

10. The nonlinear resistor circuit using the floating 
gate MOSFETs according to Claim 3, wherein an inclination of 
a negative portion of the voltage-current characteristic of 
said A-shaped nonlinear resistor circuit or the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit is adjusted to change the inclination of the 
characteristic, and both the voltage-current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said v-shaped nonlinear resistor 
circuit are moved in parallel in the lateral axis direction 
by a voltage between an input terminal of said A-shaped 
nonlinear resistor circuit and a drain terminal of an N- 
channel MOSFET and a voltage between an input terminal of 
said V-shaped nonlinear resistor circuit and a drain 
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terminal of a P-cliaiinel MOSFET, thus to combine tHe sixth 
order characteristic . 

11. The nonlinear resistor circuit using the floating 
gate MOSFETa according to Claim 3, wherein an inclination of 
a negative portion of the voltage-current characteristic of 
said A-shaped nonlinear resistor circuit or the voltage-- 
current characteristic of said V-shaped nonlinear resistor 
circuit is adjusted to change the inclination of the 
characteristic, and both the voltage- current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are moved in parallel in the lateral axis direction 
by a voltage between the ground and a drain terminal of a 
floating gate P-channel mOSF&t of said A-shaped nonlinear 
resistor circuit and a voltage between the ground and a 
drain terminal of a floating gate N-channel MOSFET of said 
V-shaped nonlinear resistor circuit, thus to combine the 
sixth order characteristic. 

12. The nonlinear resistor circuit using the floating 
gate MOSFETs according to Claim 3, wherein inclinations of 
negative portions of both the voltage-current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are adjusted to change the inclinations of the 
characteristics, and both the voltages-current characteristic 
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of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-sbaped nonlinear resistor 
circuit are moved in parallel in the lateral axis direction 
by a voltage between an input terminal of said A-shaped 
nonlinear resistor circuit and a drain terminal of an N- 
ohannel MOSFBT and a voltage between an input terminal of 
said V-shaped nonlinear resistor circuit and a drain 
terminal of a P-channel MOSFET, thus to combine the seventh 
order characteristic. 

13. The nonlinear resistor circuit using the floating 
gate MOSFETs according to Claim 3, wherein inclinations of 
negative portions of both the voltage- current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are adjusted to change the inclinations of the 
characteristics, and both the voltage-current characteristic 
of said A-shaped nonlinear resistor circuit and the voltage- 
current characteristic of said V-shaped nonlinear resistor 
circuit are moved in parallel in the lateral axis direction 
by a voltage between the ground and a drain terminal of a 
floating gate P-channel MOSFBT of said A-shaped nonlinear 
resistor circuit and a voltage between the ground and a 
drain terminal of a floating gate N-channel MOSFET of said 
V-shaped nonlinear resistor circuit, thus to combine the 
seventh order characteristic. 
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